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I. ABSTRACT

A 30-day test of the Xerox.Magnavox Telecopier was conducted in

order to evaluate.its feasibility as a means of transmitting printed

pages between libraries, 'primarily as a faster alternative to the

usual method of mailing a Xerox copy of a journal article from one

library to another in response to a mailed request.

The test, financed by. the Council on Library Resources, was

conducted between the Reno and Las Vegas campuses of the UniVersity

of Nevada and the Davis campus of the University of California,

using early production models of the machines.

Results of the experiment indicate that the system.is feasible

and convenient for routine interlibrary use provided that improved

reliability and consistency of copy quality is attained in later

production models. Transceiving time for an average 10-page request

is about one hour. An average total elapsed time of 4 hours for.

completion of requests can readily be achieved. At 1000 pages per

month, an appropriate volume of use for this system, operating cost

is $4360 per 10-page transmission, excluding any telephone line

costs. Total costs for such a transaction, including all 'staff

time and a $3.00 telephone line charge average about $9.85.

Quality of copy is adequate for most library materials when the-

machines are functioning properly, 'a condition which applied less

than 2/3 of the time with the early production models used in this

test.
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BACKGROUND

For a number of years libraries have been interested in the

concept of rapid transmission of printed pages from one library

to another, using eleCtronic devices. Much progress has been made

in the technology of facsimile transmission, so that capabilities

in this field which were formerly available only to newspapers,

wire services, or other agencies able to pay for high-cost services

are now available at.costs low enough to warrant the exploration

of their feasibility for library use.

One of the newest such devices to come on the market is the

Xerox Magnavox Telecopier, a relatively-simple, low-cost telefac-

simile system which uses an ordinary telephone handset as the

connecting link between machines.

The Council on Library Resources on June 7, 1965 authorized

a grant to the University of Nevada Library in order to test this

system and to study its feasibility for library use. Due to

repeated production delays the equipment was not available until

Apri1.1966, and the test was completed in May. This paper reports

the-results of the experiment.
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EQUIPMENT

A. General Description

The Xerox Magnavox Telecopier system consists of a transceiving

unit and a telephone coupler at each station. (See Figure 1). Copies

of printed pages, typescript, manuscript, or illustrative material may

be transmitted for any distance over a single voice-grade telephone

line, to any location where there is a telephone and a corresponding

telecopier unit. This equipment will accommodate single sheets only,

and will not copy directly from books..

The transceivers are relatively small, portable desk-top units

roughly comparable in size and weight to an electric office typewriter.

(See Appendix I - Specifications for a more detailed description).

There is no installation procedure necessary other. than plugging

a cord into a regular 110-volt A.C. outlet. The communication link

is effected by first establishing voice contact via a telephone call

from one station to another; when one operator has copy ready to

transmit and the other is ready to receive, both operators place their

telephone hand-sets into the phone couplers. The transmission link is

thereby established and the transceiving automatically begins. (See

Appendix II - Method of Operation for a description of operating

procedures).

A full 8i" x 11" page may be transmitted in less than 6 minutes.

Scanning proceeds at the rate of 180 lineis per minute, at 96 lines

per inch, so that a page with 5 inches (vertical measurement) of

typescript, for example, may be transmitted in less than 3 minutes.

Copies are received on ordinary paper, the facsimile being produced

by pressure of a stylus through carbon paper. Since stylus pressure
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varies with the intensity of the signal produced by the scanner in

response to various degrees of darkness in the image, half-tones

are reproduced fairly well. (For technical details, see Appendix III

- Technical Features).

B. Transmission Link

For general use, the Magnavox Uses a voice-grade telephone line

for a transmission link. No interface or connecting equipment is

required, since the connection is established as described above by

placing a telephone handset in the acoustic coupler attached to the

Magnavox unit.

For use between locations where there is a continuing high

volume of telefacsimile transceiving, a leased line appears to be

. desirable. This is justifiable in part for quality and reliability

of performance as well as on economic grounds. (Cost factors are

discussed in Section VI). Since ordinary telephone communications

are occasionally subject to variations in quality (line noise, "poor

connections", weak volume, etc.), and such variations .:an effect the

quality of telefacsimile copies, there is some loss of reliability

from this factor.

Although the experiment reported here did not incorporate a

controlled comparison of results between ordinary telephone

connections and a leased line, the investigators believe that such

a line would be preferable for telefacsimile use between distances

on the order of 50-200 miles, and for longer distance if warranted

by volume of use. It should be noted that at slightly higher cost,

higher quality (data-grade) lines are available which might virtually

eliminate telecopy failures due to transmission link quality, or

reliability problems.
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Since many journal articles are printed in type faces smaller

than 8-point, and the Xerox Magnavox Telecopier is not advertised

by the manufacturers as being capable of reproducing pages printed

in 6-point or smaller type, the use of this machine for general

interlibrary transfer of materials requires operation at or near

the borderline of its capabilities. Test results bear this out,

and show that there are some library materials which cannot be

successfully transceived by this system.. (See SeCtion VII -

Quality).

In order to fully explore the capabilities of this equipment,

selected samples of types of materials were "telecopied", as listed

below:.

1. Printed pages of various type sizes and faces, and
Xerox copies of same.

2. Typescript pages (elite and pica), and Xerox copies
of same.

3. 1st, 2nd, and 3rd carbon copies of same.

4. Manuscript pages of various degrees of clarity, and
Xerox copies of same.

5. Line drawings, graphs, and charts, and Xerox copies
of same.

6. Colored materials, including papers of various colors and
shades, and printing with various colors of ink.

7. Photographs and other illustrative materials with half-tones,

both in color and black-and-white.

8. Newspaper copy.

9. Catalog cards, both typed and LC printed.

10. Book order forms.

11. Interlibrary loan forms.

12. Maps.
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IV. GENERAL DESCRIPTION OF TEST

A. Locations

Three university campuses were involved in the test. The

Reno campus of the University of Nevada was the baSe of operations,

linked to the Davis campus of the University of California and the

Las Vegas campus of the University of Nevada (Nevada Southern

University). Distances involved were Reno-Davis, 120 airline

miles, and Reno-Las Vegas, 345 airline miles. (No direct trans-

ceiving was performed between Davis and Las Vegas, although it

would have been possible, at some expense, through normal long-

distance telephone channels).

One Xerox Magnavox Telecopier was installed at each location,

plus one spare unit held at Reno for use as a replacement in case

of a major failure in any of the other machines. (The availability

of this fourth machine proved to be of crucial importance as the

test progressed. See Section. VII - Reliability).

B. Time Schedule

The test was scheduled to run for 30 days (approximately 20

working days), with four hours of transceiving per day between

Reno:and Davis and four hours daily between Reno and Las Vegas.

Reno-Davis operations were conducted from 1-5 p. m. daily, and

Reno-Las Vegas operations from 6-10.p. m.

C. Materials Transmitted

The library materials of most interest for this experiment

were copies of journal articles, this being the type of material

most frequently transferred between libraries, where the conventional

method entails the mailing of the desired copy (typicilly produced

on a Xerox 914) in response to a request form received by mail.



D. Telephone Line Arrangements

The special arrangements set up for telephone lines to be used

during this short experiment should not be considered as typical or

optimum arrangements for a permanently installed library telefacsimile

operation.

The best and most economical arrangement for the 120-mile

interstate connection between Reno and. Davis would have been a

leased line at about $300 per month. Since such a line could not

be made available at the time of the experiment, it was necessary

to use a WATS line (Wide Area Telephone Service) as the next best

alternative, at $800 per month.

An Area I WATS line consists essentially of a special billing

arrangement with the telephone, company whereby for a flat rate of

$800 per month, the subScriber's switchboard plug is available 24

hours per day for interstate calls to any point in adjacent states.

This arrangement was advantageous fOr the reason that when the line

was not being used for telefacsimile operations, it was available

to the university switchboard operators for routing Of a large

percentage of the general long distance calls handled by them. Thus,

the University of Nevada was able to pay for the cost of this line

leaving only $400 to be paid by the telefacsimile project. On this

basis, however, the line was available for telefaciamileiransmission

only during the regularly scheduled 4 hours each afternoon.

For the connection between the Reno and Las VegAS campuses, the

Governor of the State of Nevada, Orant Sawyer, generously made his

personal intrastate WATS line available to the* University each evening

for 30 days as a contribution toward the support-of the experiment.
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E. Procedures and General Approach

In addition to the testing of the system's technical capabilities

and limitations with various selected sample materials, an'effort was

made to fill as many actual interlibrary loan requests as possible

during the course of the experiment. This portion of the test was

conducted primarily between Davis and Reno, since a fairly large

continuous flow of interlibrary loah transactions normally exists

between these campuses (mostly from Davis to Reno). The purpose was

to evaluate the utility of the Telecopjer system in actual interlibrary

loan operations, as to convenience, cost in staff time, and typical

elapsed time required for filling of requests.

A special form was devised for transmission of requests. (See

Appendix*IV). The form was designed with the idea of compressing

the essential information in a small area near the top of a page, so

that a request could be transmitted in about 1 minutes. The remainder

of the page was designed as a record sheet for informatioh applicable

to the test, to be filled in at the point of origin.

An alternative method was also used, whereby'requests were

transmitted verbally by, telephone. This method was'fOund to be practical

for most requestsy although lengthy and complex citations, especially

in foreign languages, caused some difficulties. In general, the

results showed that telecopfed written requcsts were' more efficient,

using the. form designed for this purpose. However, under the special

conditions of this experiment, where telefacsiMile 'operations between

Davis and. Reno were conducted only during the afternoons; it was found

that elapsed time, for completion of interlibrary "loan" transactions

could be minimized*by verbally telephoning the requeitS in the morning



from Reno to Davis. The needed materials were copied and ready to

transmit from Davis by 1 p.m., when the daily telefacsimile operation

began. Thus, a request originating at the Interlibrary Loan Office

at Reno before 10 a.m. could normally be filled by mid-afternoon of

the same day.

If the Telecopier were adopted for permanent installation and

regular full-time availability for use between two or more libraries,

it appears that the best technique would be to transmit special written

request forms rather than verbally telephOning the requests. The

elapsed time averages about the same as that required by a telephone

conversation, while errors and misunderstandings are avoided.

The experience provided by the evening transmissions between Reno

and Las Vegas showed that elapsed time for completion of requests

averaged more than twice as long as the time required with daytime

operation. Although evening telephone rates are lower, and telefacsimile

service using a line available only in the evening might be thought of

as a practical mode of telefacsimile operations, certain problems arise

in connection with night work. Regular Interlibrary than Office

personnel normally work from 8 a.m. to 5 p.m., with no staff on duty in

the evenings. If requests are received via telephone or telefacsimile

in the evening, searching, paging, and copying of wanted materialAcannot

readily be done by the Telecopier operator, who normally does not leave

the machine for extended periods. It would seem an impractical expense

to' pay the salaries of two persons serving such a small-scale telefacsimile

operation in the evening, one of whom would be doing work which could

be absorbed with little difficulty by regular daytime staff if performed

during the day. Unless fairly generous evening staffing arrangements
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are made, evening telefacsimile service results in an elapsed service

time of two days as follows:

1. Patron submits request before about 5 p. m. (e. g., on Monday).

2. Request is telephoned or telecopied to other library that
evening..

3. Material is searched, retrieved, and copied during the
following day (Tuesday).

4. Material is telecopied to requesting library that evening,
or negative reply is transmitted if material is not available.

5. .Material or negative reply is available to patron on the
next day (Wednesday).

Thus, it appears that telefacsimile operations restricted to evening

hours are not likely to provide the fast service of which such

systems are capable, and should be considered only if:

1. Telephone lines are available at night at no cost, or very
low cost to the telefacsimile service,

or,

2. Searching, retrieving, or copying services can feasibly
be made available during the evening hours of operation.
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V. TIME

A. Transceiving Time

The Telecopier can indeed transmit, as advertised, a full

8i" x 11" page in 6 minutes. In actual practice, Most pages require

approximately 5 minutes to transmit, and short pages take con-

siderably less time, since the operator at the transmitting end

can usually observe when the machine has reached the end of the

printed copy and has begin to transmit the blank margin at the

bottom of the page. At this time the operator stops the machine

and prepares to send the next page.

Since the scanner proceeds by making full horizontal sweeps,

width of the copy on the page has no effect on transmitting time.

During the experiment an effort was made to transmit narrow

samples more rapidly by turning them sideways so as to be scanned

vertically instead of horizontally. The resultant copy quality

was so poor for conventional type faces that this method was

deemed not feasible. (Apparently legibility is adversely affected

by vertical scanning.at 96 lines per inch, since the thickness of

vertical components of this type face is caused to vary greatly,

and the serifs confuse the eye by varying in length).

Scanning proceeds at the rate of 180 lines per minute (96

lines per inch) resulting in a transmitting speed of 1.875 inches

per minute (measured vertically on the page), or conversely, .533

minutes (32 seconds) per inch.

When using the machines, it becomes immediately obvious that

the rate of transfer of administrative information can be considerably

speeded by altering conventional formats of memos, forms, etc., by
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filling the page more completely, eliminating side margins and

horizontal empty spaces. An item thus altered may often be transmitted

in 1/3 to 1/2 the time required by the same item in conventional format.

This technique, of course, would apply only to administrative communications

prepared especially for telecopying and has little application for library

.

materials.

B. Operator Time

Time spent in actual operation of the Telecopier may be categorized

into.three main divisions, as described below.

1. Telephone time (verbal)

This time factor varied considerably with the nature of the

transaction and averaged much less per page during transmission

oflarger jobs. The minimum length of conversation between

transmissions was about 5 seconds, with the maximum for normal

operations about 1 minute, and the average on the order of 20

to 30 seconds per page. The most time-consuming portion of

the telephone conversation occurred at the beginning of each

. transaction, while one operator notified the other operator

what was about to be sent. Some telephone time was also used

in discussing availability or non-availability of requested

material, and for inquiries about status of requests.

One advantage which becomes apparent with respect to the frequent

telephone contact between libraries was the informal and

accomodating attitude generated by constant communications

between operators. This seemed to result in faster and better

service than is generally elicited by the more formal conventional

interlibrary loan correspondence. It is difficult to assess the

I
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importance of this factor, since there are many other factors

in a telefacsimile operation which both stimulate and facilitate

faster service. Nevertheless, the excellent personal communi-

cations inherent in the system seemed to proMote highly effective

working relationships between the libraries involved..

2. Make-Ready Time

Since operating these machines is a relatively simple process,

an experienced operator can prepare to send Dr receive a page

in as little as 10 seconds. Average make-ready time is

approximately 20 seconds.

3. Operator Waiting Time (Transceiving Time)

Observers of the Telecopier system in action are invariably

impressed by the seemingly long periods of waiting for the

machine to finish scanning or receiving copy. Our operators,

who were also typists, experimented with utilizing this time

by typing memos and correspondence while_the machine 'Was in

operation. The. conclusion from this test is that giout 75%

of actual transceiving time can be utilized by' an opetator

for other work. However, the noise level of the machifie is

high enough and of a distracting enough nature so that some

operators could not type as efficiently as under normal

conditions, while other operators were apparently little

,affected by the noise.

C. Elapsed Time for Filling of Requests,

Since telephone lines were not available full-time for this

experiment, as,noted in Section IV, average elapsed time for'filling

Interlibrary Loan requests was increased. However,'ehotigh experience
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was obtained to show what service times can be expected under normal

operations with full-time availability of-the telephone lines.

Under the conditions of the experiment, elapsed time for com-

pletion of an average request with this system, assuming constant

ready access to the telephone line, and assuming no. machine malfunctions,

was about 3 3/4 hours. (There were so many malfunctions with these.

early production models, some. of long duration, that the machine

"down-tine" experienced was not taken into account in computing

service time capabilities under normal conditions with presumably

more reliable equipment).

Completed requests averaged 10.7 pages in length. The measured

time factors are indicated in Table I.

These figures are based on the work experience gained on actual

interlibrary loan requests completed during the 30-day experiment.

This average elapsed time was achieved by plading high priority on

telefacsimile work performed.by Interlibrary Loan Office personnel,

with machine operators constantly available, having no other prime

duties during the times that the system was in operation. If

somewhat longer elapsed times are acceptable, it appears feasible to

install this equipment in an Interlibrary Loan Office to be operated

on an intermittent or occasional basis by existing staff, without

hiring an additional person as operator.

Significant savings in elapsed time were realized by using

special procedures in handling requests. Verification of bibliographic

information was performed only in cases where it appeared necessary.

Searching and retrieving were performed as soon as conveniently possible

for each request, and top priority access toll Xerox 914 was assigned
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TABLE I

MEASURED WORKING TIME ELEMENTS FOR COMPLETED REQUESTS
Requested items ranged from 1 to 21 pages in length.
Average length of transactions: 10.7 pages

Time Factor . Minutes per page Minutes per
Transaction
(Average)

Minimum Maximum Average

Telephone (Verbal) .08 3.0 .4 4.3

Make-Ready .17 .5 .3 3.2

Transceive 2.00 5.8 - 5.0 *57.5

TOTALS
.

5.7

.

65.0

Total Teledopier Working Time per Transaction:. 1 hour, 5 minutes.

(Approximately 45 minutes of this time is available to the operator

for other work).

* Includes 4 minutes per transaction (average) for transmitting
request, either verbally or via telecopier plus any necessary
verbal communication.
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TABLE II

ELAPSED TIME ANALYSIS FOR COMPLETED TELEFACSIMILE TRANSACTIONS
Requested items ranged from 1 to 21 pages in length.
Average length of transactions: 10.7 pages

Time Factor Average
Working
Time

Average
Subsequent
Delay Time

Elapsed Time

Minimum Maximum Average'

Receive Request 5 5 3 15 10

Search, verify as required,
determine Source Library

7 5* 1 30 12

LTransmit Request
4 11

.

3 20 15 ,FrReceive Request

Search Catalog 5
,

20 5 105. 25

Retrieve 15 32 5 300 47

'Copy (Xerox 914) 10 34 2 120 44

Transmit Item
61 7 9 190 68

Receive Item

Notify Requester, file
Request Form

4 _*# -

TOTALS

I. .

111 114 - 225

Average Elapsed Time Per Transaction: 3 hours, 45 minutes.

Delay time is estimated, assuming full-time availability of telephone
line. The 5-minute average may seem short, but it should be noted
that a request may be transmitted at any time, even while transceiving
is under way, by momentarily interrupting (between pages) the work in
progress in order to transmit the new request.

** Not computed because of insufficient data.
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to the telefacsimile operation, thus minimizing waiting time for copying.

Table I shows. the working times experienced in Operating the

telecopier. As indicated above, as much as 75% of this time could be

used by the operators for other work while the machines are in operation,

Table II shows the average elapsed time achieved in completing

requests. These figures are based on the measured time for all

actual interlibrary loan requests successfully completed during the

30-day experiment, adjusted to eliminate the factors of machine

malfunctions and of time periods when the telephone line was not

available.

Delay times would vary from one library to another, and would

be determined largely by the volume of work being handled at a given

time with respect to a given capacity in terms of staff and equipment.

The elapsed times experienced during this test, as shown in Table II,

are believed to be close approximations of the performance of this

system to be expected in a fairly typical library working situation.

D. Comparison with. Conventional Interlibrary Loan Elapsed Time

The Telecopier average elapsed time of 3 3/4 hours per com-

pleted transaction may be Compared to times required under. the

typical Xerox-mail procedures, which vary from 3 days to 3 weeks.

(Times much longer than 3 weeks are often experienced, but such

long delays are usually caused by non-availability of the desired

material at the lending library, a difficulty which would also

plague an interlibrary telefacsimile system).

As a basis for comparison, an an.t7.ysis was made of the elapsed

times required to complete Xerox-mail transactions at the University

of Nevada, Reno campus. (See Table III). The transit times via
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U. S. mail vary greatly according to location of the lending library

and are shown here for average experience with distances between 100

and 500 miles.

Other bases for comparison may be found in the literature.

Cruzatl reports elapsed time of 2-6 days for Xerox copy transactions

between libraries primarily within one large metropolitan area.

The Houston Research Institute2 maintains that "2 to 4 'weeks, with

3 weeks as a rough average" are required for interlibrary loan

transactions between technical information centers. Cartwright3,

at the Institute for Library Research at Berkeley, found an average

of 6-7 working days required for interlibrary loans between

University of California campuses.

The major portion of the time gained by using the Telecopier

was realized in the transmission time itself. A large gain was

also derived from reduced delay times, partly due to the smaller

number of individual steps or operations required by the telefac-

simile procedure, and partly due to the fact that higher priority

was placed on rapid completion of telefacsimile transactions than

is normally placed on interlibrary loan work.

The actual working time saved by the special procedures used

in handling requests was 30 minutes per transaction. This repreSents

1Cruzat, Gwendolyn S. Evaluation of the Interlibrary Loan Seririce,
Wayne State University Medical Library, II: Length of Time in
Processing Interlibrary Loans. (Report No. 5) Detroit, Wayne State
University, School of Medicine, Library and Biomedical Information
Service Center, 1965.

2Facsimile Transmitted of Technical Information. Houston, Texas,
Houston Research Institute, 1965.

3Cartwright, Kelley. A Proposed System for Intercampus Circulation.
Berkeley, University of California, Institute of Libi.ary Research,
1966.
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less than 1% of the total time gain. AbOut 66%, or.2/3 of the'time

gained by using Telecopier was due to superior transmission speed

as opposed to mail transit time. About 32% of the time gained was

due to reductions in delay time.

It may be argued that, in many situations, 1 or 2-day mail

service is available, and that fairly rapid elapsed times could be

achieVed merely by reducing delay times in conventional interlibrary

loan procedures,. without resorting to telefacsimile devices. This

is obviously true if delay times can in fact be significantly

reduced. Large reductions in delay times are difficult-to achieve

in general interlibrary loan operations, but can more readily be

achieved when 2 or more libraries cooperate in a vigorous-Mutual

effort to streamline procedures and to expedite service to each

other. This is the sort of cooperative arrangement that Would

normally tend to be developed in connection with an interlibrary

telefacsimile network, in order to realize the full advantage of

the rapid transmission capability.
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TABLE III

ELAPSED TIME ANALYSIS FOR COMPLETED CONVENTIONAL
INTERLIBRARY PHOTOCOPY TRANSACTIONS (XEROX-MAIL),

Based on. Interlibrary Loan Office Experience at
the University of Nevada, Reno Campus

Time Factor

Receive Request
Search, verify, deterthine
Source Library

Type Request
Proof-read and approve
request, file copy, place
in out - going. mail

Mail.Pickup
+ In. Transit

Mail Delivery
Open ILL mail, sort

a) s.,

. I Search Catalog
o as Retrieve

o on 1 Copy (Xerox)

rn Prepare for mailing,
file request form.
Mail Pickup
In Transit

to Mail Delivery
erf Open ILL mail, sort, pull

0m i4
m 4 file copy of request

r
.0 Notify patron, refile

a
(1) request form

TOTALS

Working Time Subsequent
Delay Time

Hours Minutes Hours Minutes

5 15

25 5

4*

.1.=, ONO

22 Working Days **
Immo 15

.. 1 45

5 4***
15

10 1

6 4
amm, 0101 ON. MOP OOP

2 Working Days
OMR W.I. MOP OW MOW 0011 15

2 45

4
80 19 140

TOTAL TRANSIT TIME 5 Working Days
TOTAL WORKING TIME
TOTAL DELAY TIME
TOTAL ELAPSED TIME

1 Hour, 20 Minutes
2 Working Days, 5 Hours, 20 Minutes
7 Working Days, 6 Hours, 40 Minutes
Approximately 8 Working Days
Approximately 11 Calendar Days

* One outgoing 'mail pickup per day.

** Transit time based on experience with libraries between
100 and 500 miles distant.

*** Delay time reflects waiting time for once-daily retrieval
of materials from branch libraries on campus.
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TABLE IV

TIME COMPARISONS BETWEEN TELECOPIER AND CONVENTIONAL
(XEROX-MAIL) TRANSACTIONS

Time Factor Telecopier Conventional **

(Xerox-Mail)
Difference

Working Time 50 min. * 80 min.' 30 min.

Delay Time 114 min.
_

2 days, 5 hrs, 20
min.

2 days,- 3 hrs.

Transmission Time 61 mina 5 days '4 days, 7 hrs.

TOTAL ELAPSED TIME 225 min.
(3 hrs, 45 min.)

7 days, 6 hrs, 40
mi.n.

7 days, 3 hrs.

Days = 8-hour working day

Excluding transmission time

** Based on Table III
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Vi. COSTS

A. Equipment

The Xerox Magnavox Telecopier is priced, in typical Xerox

Corporation fashion, on a lease basis. The minimum monthly charge

for one machine is $50.00, which includes 600 minutes of machine

time (recorded on a meter) or theoretically at least lao pages

transmitted or received. Additional minutes beyond the 600 for

each machine are charged at $.025 per minute. Since two machines

are involved in each transmission these figures must be doubled,

resulting in machine cost per page ranging from $1.00 at 100 pages

per month to about $.34 at 1600 pages per month. (maximum single-

shift capacity; see Figure 2).

B. Telephone Line Costs

1. Local Telephone Service

For telefacsimile service between points within a local

area where no long-distance telephone charges are involved, the

telephone costs for-this system are negligible, and are not taken

into consideration in these cost analyses.

2. Direct Distance Dialing

For operations between several libraries at various distances

involving long distance telephone charges, or for occasional opera-

tions between two libraries distant. from each other, ordinary

station-to-station toll charge calls may be the most appropriate

type.of telephone service for this system.

Costs for a 10-page transaction (1 hour of telephone time)

would vary according to the distance involved. Typical charges
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Figure 2

MACHINE COST PER PAGE AT VARIOUS VOLUMES OF USE

a.

100 goo 400 500 GOO 700 100 900 MOO 1100:1800 1300 MOO 1500 1600

Pages per



as

Ts 32

ao
C
ic 28

- 26
ic
pc 24
E
16 22

E 20
a
0 ts
0

16

24 Fidure 3
MONTHLY TEL LINE COSTS

, z

4,

3

Direct Distance Dial
Line

ing

WATS

asaf.°

0007

14

vAs

12
Arts 2 *SI*

10

Arse

II

I

SS

I
#.**v

Area 4

frr sv .41,1

Aria-

Ares '5

Ares

DIRECT
DISTANCE

DIALING
(560 pales pot

DIRECT DISTANCE DIALING (200 poles per month)

100 200300 400100 4100 TOO

;Q



25

for various interstate distances are indicated by the following

examples:1

120 airline miles $ 9.15
427 airline miles 18.30
787 airline miles 21.35
1683"airline miles 27.45
2393 airline miles 30.50

It should be noted that with Direct Distance Dialing, telephone

line rates are independent of volume of use, so that telephone cost

per page or per transaction would be the same at very low or very

high volumes of use.

3. WATS

Wide Area Telephone Service, usually referred to as WATS,

might be the most appropriate service for-a heavily used telefac-

simile system involving several libraries within a state or within

a region involving several states.

Interstate WATS provides.unlimited telephone service to 'any

point within a specified area at a flat monthly rate. Specified

areas range in size from a small number of adjacent states (Area 1)

to an area encompassing the entire United States (Area 6) at

monthly charges ranging from $800.00 to $2,285.00.

Volume of use is a key factor in determining telephone line

costs for telefacsimile use under this type of service. For

example, an Area I full-time WATS line (e. g., from Nevada to any

point in California, Arizona, Utah, Oregon and Idaho) at $800.00

per month would result in telephone cost per ten-page transaction

of $8.00 if volume of use is 1000 pages per month. At 1500 pages

1 These costs may vary from one region to another. Exact rate for
communication between any two specific points may readily be
obtained from a telephone company office at either point.
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per-month, the telephone cost per transaction drops.to $5.33.

A variation of WATS is available in the form of a reduced

flat rate for service limited to 15 hours of use per month, with an

additional hourly charge for each hour used beyond the first 15.

For an Area 1 measured-time WATS line the monthly cost would be

$300.00 for the first 15 hours, and $17.00 per hour thereafter.

This variation does not appear to be practical for use with the

Telecopier system since telephone costs per hour would range

between $17.00 and $20.00 per transaction, a higher cost than

would be incurred if Direct Distance Dialing were used between

most points within the same area.

4. Leased Line

For high-volume Telecopier operations between two libraries

within several hundred miles of each other, a leased line (tie-line)

appears to be the most economical type of telephone service. For

example, an interstate leased line 100 miles long (connecting

two points only) costs approximately $300.00 per month, and is

available 24 hours a day. At a volume of 1000 pages per month,

telephone costs per transaction would approximate $3.00, which is

about 1/3 of the telephone cost per transaction with Direct

Distance Dialing.

For very long distances, the leased-line loses its economic

appeal, since such a line from Reno to New York City would cost

more than $4,000.00 per month, resulting in a telephone cost per

10-page transaction of over $40.00, over 30% higher than the cost

of Direct Distance Dialing.

C. Staff Time Costs

As indicated in Section V, working time per 10-page transaction
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for actual operation of the equipment is approximately 1 hour.

About 45 minutes of this time may be utilized for other work while

the machines are operating, resulting in a cost for 15 minutes of

time at the transmitting station plus 15 minutes at the receiving

station.

In addition, about 50 minutes of working time per .request is

expended in searching, verifying, retrieving, etc.

Thus, approximately 80 minutes of staff time per transaction

computed at $2.00 per hour yields a staff time cost 'of $3.33.

D. Total Cost

Operating costs per page with this system are summarized in

Figure,4, including equipment, supplies, telephone line costs,

and labor costs incurred in actually operating the 'equipment.

A more detailed breakdown of operating costs is presented in

Appendix V.

Figure 5 indicates average total cost per 10-page transaction,

including all working time spent in both the sending and the

receiving libraries.

One cost factor not included in any of the figures or tables

is the cost of making a Xerox or other form of copy of the pages

to be transmitted. This cost might vary from one library to another

but would need to be added in estimating total cost per transaction

for most typical interlibrary telecopy work.

'Total cost per 10-page transaction with the volume of use at

1000 pages per month is nearly $7.00 where no telephone charges

are incurred, and $10.00 or more where long-distance telephone

line charges are added.
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VII. QUALITY

A. Reliability

It is very difficult to assess accurately the reliability of

the Xerox Magnavox Telecopier on the basis of this test, since

the machines used were among the first of the new product to come

off the assembly line. In spite of the fact that an extra machine .

was available for spare parts, at least one of the three machines

used was either malfunctioning or not functioning, over 1/3 of the

time during the 30-day experiment.

Several factors apparently contributed to this poor record:

1.. The service representatives, although evidently compentent,
were newly trained, and had obtained little experience in
repairing and adjusting these machines.

2. The telephone line quality was not consistently good,
especially between Reno and Las Vegas. Some of the
transmission failures are thought to have resulted
from poor connections.

3. The equipment was so new that it was not yet available
on the market at the time this test began. The "bugs"
and weak points in the machines had not all come to
light in the way in which they inevitably will under
constant everyday use.

Equipment of this sort is certain to break down or go out of

adjustment at times, even after reliability has been improved. It

should again be noted that no allowance is made for such failures

in the preceding time and cost analyses.

B. Copy Quality

There was great variation in the quality of copy produced

during this test, due both to inconsistent performance of the

machines, and, to a lesser extent, to variations in quality of the

telephone connections.
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The assortment of sample materials transmitted.is listed in

Section TV-C. The quality of reproduction of these materials may

be summarized as follows, describing only the performance obtained

while the machines were functioning well:

1. Good legible copies were obtained from the following types

of materials:

(a) Printed pages of 8-point and larger type faces.

(b). Typed pages, pica .and.elite.

(c) Average quality carbon copies of typed pageS.

(d) Holograph pages of reasonably good clarity, both

pencil and ink.

(e) Line drawings, graphs, and charts.

(f) Photographs with good contrast.

(g) Colored printing and illustrative materials with

good contrast. (Telecopies-are in black and white.)

(h) Printed forms of various types.

(i) Newsprint of average quality.

2. Fair copies of borderline legibility were obtained from the

following types of materials:

(a) Printed pages of most 6-point type faces.

(b) Fuzzy, smudged, or otherwise unclear carbon copies.

(c) Photographs or other illustrative materials, both

color and black and white, with less than average

contrast.

(d) Xerox copies of less than average quality.

(e) Italic type faces, 8-point to 6- point.

(f) Most colored maps.

3. Generally poor copies, mostly or completely illegible, were

produced from the following:

(a) Any type face smaller than 6-point,

(b) Black and white or colored printed or illustrative

materials of very low contrast.

(c) Italic type faces 6-point or smaller.

(d) Faded manuscript or newsprint.

(e) In general, any materials of very low contrast.

See Appendix VI for sample of copy quality.
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VIII. CONCLUSIONS

A. Operating Characteristics

1. The Telecopier Magnavox is relatively simple to operate.

2. It is small and portable, usa' le at location where

there is a telephone.

3. The noise level during operathd i -A enough to. be dis-

tracting to some personnel.

B. Time Requirements

1. Transceiving time for a 10-page transaction is approximately

one hour.

2. Elapsed time for a complete interlibrary transaction can

readily be held to an average of less than 4 hours (excluding

delays due to machine malfunctions and to unavailability of

requested materials).

3. Staff time per completed transaction is slightly less than

that required for typical interlibrary Xerox-mail transactions.

Working time can be saved by less formal requirements for

verification of bibliographic information, and the smaller

amount of paper work made possible by good communications and

a system involving a close working relationship between two

libraries.

4. During transceiving, about 75%.of the operator's time may be

used for other work such as typing, filing, or using another

telephone.

5. Elapsed time for completing requests tends to be excessive

when transceiving is carried on at night, unless adequate
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evening staff time is available for prompt searching, retrieving,

and copying services.

C. Cost

1. Total cost per completed 10-page transaction, excluding telephone

line costs, is approximately $6.85 at a volume of use of 1,000

pages or 100 average transactions per month (a realistic

anticipated volume for an installation in a library with

workloads appropriate to this system). Telephone line costs

range from 0 to $30.00 per transaction depending on distance,

whether a day, evening night or weekend toll call,-a WATS

line, or a leased line is used and whether the telefacsimile

service is absorbing the full cost of a leased or WATS line.

2. The cost appears to be within a reasonable range for ordinary

interlibrary use at moderate distances, and especially

reasonable where there is an urgent need for rapid completion

of requests.

D. Quality

1. Copy quality appears to be adequate for most library materials

at the resolution of 96 lines per inch when the equipment is

performing properly. Some journal articles which include

printed matter in type size smaller than 8-point, frequently

in foot-notes or captions on charts, figures, etc., are of

borderline legibility.

2. Copy quality for administrative materials (typed letters,

memos, most printed forms) is quite adequate.

3. Reliability of the equipment was poor, with inconsistent copy
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quality and frequent breakdowns. However, since the machines

used in this test were very early production models, it seems

,reasonable to.expect considerable improvement in this respect

as experience is gained in the manufacture and servicing of the

Xerox Magnavox Telecopier.
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APPENDIX
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APPENDIX I

SPECIFICATIONS, XEROX MAGNAVOX TELECOPIER

Manufacturer: Magnavox Corporation

Marketed by: Xerox Corporation

Size: 11" high, 18" wide, 15" long

Weight: 46 pounds

Power Supply: 110 volt, AC

Transmission Link: Standard telephone handset,
one voice-grade telephone line.

Input Pages: Up to 8 3/4" wide by any length
single sheets, any color.

Output Pages:

Resolution:

Same size as input page, black
and white, with half-tones.

Carbon imprint, 1 to 3 copies
with each transmission.

96 lines per inch (generally
adequate for 8-point type or
larger)..

Scanning Rate: 180 lines per minute

Production Speed: 6 minutes per 8i x 11" sheet
1.833 inches per minute

(vertical measurement of page,
any width up to 8 3/4").
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APPEND IX II

METHOD OF OPERATION

1. Operators establish voice contact. Sender telephones recipient
or vice-versa determining who will send what to whom. '

(a) Sender advises recipient as to length of item (no. and size
of pages).

2. Both operators prepare to send and receive, respectively:

(a) Sender places page to be transmitted in transparent plastic.
carrier, inserts in machine, presses SEND button.

(b) Receiver places carbon set (sheet of carbon paper attached
to plain white paper) in transparent plastic carrier,
inserts into machine, presses RECEIVE button.

3. Still in voice contact, operators each advise when ready.

(a) Recipient places telephone in the phone coupler.

(b) Sender then hears "bee ?" tone, places telephone in phone
coupler.

(c) Transceiving automatically begins.

4. When sending unit has reached the end of the page, it will
automatically stop.

(a) Sender may terminate transmission at any time by opening
the machine cover. Sending operator will normally do
this to save time when it is apparent that all the copy
on a page has been transmitted, and that the machine
has begun to transmit the blank margin at the bottom
of the page.

(b) The recipient's machine operates in phase with the sender's
machine, and will automatically stop when the latter stops.

5. Recipient removes newly received copy, picks up telephone to
.

advise sender that satisfactory copy is received.

6. Sender picks up telephone to verify receipt of copy.

7. Procedure is repeated for additional pages. After all transceiving
is completed, both operators replace telephones in cradles, and
turn their machines off.
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APPENDIX III

TECHNICAL FEATURES

Each telecopier contains the necessary components for both

transmitting and receiving.

When sending, the image on the page to be transmitted is picked

up by light reflected from the page into a rotating scanner. Each

line of scanning, at 96 lines to the inch, thus creates a continuous

beam of light which varies in intensity as it reflects the light

and dark portions of the image. The-beam of light is interrupted

by a rotating "chopper", disc, breaking it into intermittent

impulses of light which are absorbed by a photocell. The photocell

converts the light impulses into AC electrical impulses, which are

then amplified to produce voltage signals of varying strengths to

correspond with the light and. dark areas being picked up from the

document. A white background produces a zero volt signal while black

produces a 7-volt signal. Shades of gray and color produce voltage

signals varying between 0 and 7.

The 0 to 7 volt signals are then converted into an FM signal

which is applied to the acoustic telephone coupler, where it is in

turn converted to an audible signal.

The audible signal is transmitted over the telephone line to

the recipient's unit. There it is reconverted to an electronic

signal and then into a varying DC voltage. This voltage actuates

the stylus, causing it to press on the carbon set in the receiving

unit.

Since.twin styli rotate in synchronization with the twin

scanners, wherever a scanner picks up a dark area, the stylus on
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APPENDIX III (Continued)

the receiving end is actuated to extend and print out a corresponding

dark area.

During the first 15 seconds of machine operation a phasing process

puts the receiving stylus in the same position as the scanning device

of the transmitting unit. A signal is sent to the receiver which

causes a latch to engage in the proper place of a 322-tooth geat

synchronization clutch, which enables scanner and printer to be in

an identical position. The scan-print drive motors are kept

synchronized by crystal-controlled oscillators.
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Sequent no..

Main Entry
(Title of journal, author of book, or issuing agency of report or document)

Vol. No. Date Pages Series and No.
Author of article or report:
Title of article, report, or book:

Call no: 0 Completed

0 Unable to send because:

E=3 In use
Missing

E=3 Library lacks this item
E3 Unable to telecopy satisfactorily

Date Time Function Completed
Request received from patron
Request transmitted Verbally 0 Telecopied
Item checked for availability
Item retrieved from shelves
Item copied (Xeroxed)

Date Time
Item transmitted

Item delivered to requester

Total elapsed time Days Hours Minutes

Faculty
Requester's Name: Telephone: Status: Graduate

Other
0 Deliver to: Campus: Building: Room:

0 Hold for Pick-up

0 Notify Requester

Notify: Telephone:

Cancelled

0 Refer to ILL

0 Acceptable quality

0 Borderline

0 Unacceptable quality

Comments:

Request received by:
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APPENDIX VI

Examples of Telecopied Materials

(The samples on the following pages were transceived from
Xerox 914 copies of average quality)
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APPENDIX VI

Examples of Telecopied Materials

(The samples on the following pages were transceived from
Xerox 914 copies of average quality)
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14. LIG1111,1TT TO VOISAS A FACULTY UMW OW CLASS AACIDOlt

15* Eliienmirn TO VOTE I ELICTIONN tormisily Gomm limns
11 111,101DILITY lOII XIMIIBRIX120 IX IKE UNIVERSITY COCOICIL

1T. ituoisiurr To BE COWED iitAtAND IINTSIIMIXING DIE NIBIBIR OP
Rziltisiortivrtvis os Tat rouvatsar council,

12.141IBILITY TO VOTt 1W DISPARTNINTAL NATfERS

As imdicated on the Chart, decisions as to who shall have this
privilege should be determined by the majority of the full-time
sambers of each acadenle department.

111 ELDGINLPITOPANTICIPOS DECISIMS OK KRIM FACULTY,
POOMDTDOOR AXD AWARD/M0 Of-MilagE

"maim,* faculty members should Participate in these decisions
as imalteatOd is the follosimg recommemdation:

NOCOMNINDelltil 14: a) That department chairmen will Consult with
appropriate member* of the department in pre-.

paring all recommeadationgon initial appointments,
promotions, and tenure, consulting staff members
mhos* runic is above that of the candidate, or on
tenure decisions- with staff members holding tenure.

b) That if a Chairman does not accept. the repos-
meodstions of these groups or does not accept the
result of any majority vote of the departmemt as

isie shall inform them the reasons for his
action.

e) to the cast of a-department-which is too
small for the procedure described above to be
practicable, the Dean will make recommendations
in theme matters after consulting appropriate
ambers of the faculty.

ad. amid? LIBRARY PRIV/1.113ES I
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Thema140.4, the privilege of borrowing books from the UniversityLihr.04mi0 extended loan periods, the use.of the Interlibrary Loon
0001010*t4wimption from overdue fines for periodicals, and several
Ober Anmilliterations.

:Xi. *lgs'
The Committee feels that full-time academic faculty are definitely
entitled to private ()Metal and should be provided with them.


